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(54) JOINING METHOD FOR FRP TUBULAR BODY WITH METAL COMPONENT AND SHAFT COMPONENT 

(57)Abstract: (a) 
PROBLEM TO BE SOLVED: To provide a high bonding strength 
between an FRP tubular body and metal component to be put in 
serration coupling by allowing the teeth of serration to bite on the 
metal component to bite deeply into the FRP tubular body. 
SOLUTION: The machining part 5a of a tool 5 is fitted by pressure 
to a cylindrical shaft 2 made of fiber-reinforced resin(FRP), and by 
teeth 6a, the internal surface of the shaft 2 is furnished previously 
with a guide groove for teeth 4a of normal serration 4. The tool 5 
is drawn off from the cylindrical shaft 2. The joining part 3a of a 
yoke 3 is fitted by pressure to the cylindrical shaft 2 in such an 
arrangement that the teeth 4a of the serration 4 are positioned 
alongside the guide groove. Because of previous provision of guide 
groove, it is unlikely that the shaft 2 gets on the teeth 4a to cause 

diameteric enlargement when the joining part 3a of the yoke 3 is ^ : 

fitted in by pressure, and the teeth 4a carve deeply the internal 
surface of the shaft 2 and bite into it deeply. 
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[BMUHl] FRP§3ff#:i^g|5D D pi*-trU-->3 
F R P «1B#<0j££aMi®±fc:. &Sg&p D pC9gM§rgWf ® 

fo*5J:5fc:ffiffifc««fl©*£«««^FRP»«#: 
fcffiXf * F R P Sm#£&RffiA £. 
[tt^«2] FRP««f*i*JR»flii:*-fe:U—^3 10 

F R P JB«#©»£SII»*-5-©l*l*«ffl© -5 "6 ffiBE&«( 

nfcfwe*jR«ffl©«-&«smeF r p««#i:ffAT 

5frp t &mffi& t (Drnttm, 

^SSI5p a pW^-grg|5t^$nfc-feU-->3 >©#£g# 
*iAHc*j**WTrE5«sn**»»c»js6'raii'b 20 

*«aft©«^aptwa3 FRP Mi^tC/EAT % FRP 
SffN* i &MK A 

[«*3S4] FRP«S#£fcJR8l5Afc£-fel'-5'3 

&m&&<D&'&mz.Ml&-$tl-ft-k V— v- 3 >©#<75flEA 

^BfffEF R PJMHfcfcJEAr* F R P9Utf*&&MttA 

iKD&ttm. 30 
[WjRJS5] Bi*3a3(Cf2*C»HuiB^iia5 1 a<t:mjiBF 

RPiMi^ti'-ya >«^*nxiia*nT^« 

6 ] It*3S4 £Ett©ffias&MaBA<!:ffiBF 
[0 0 0 1] 

T3fca6, ttttt%fcWetl®ffi#£ 3 - * ft i: ©£,KSI5 
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a^5yt7 h©t§£\ ^^7-^7 h©$fig|$£:FR 
P8iU ^-©Mfflg|5tcS&«^03-^^O^a5D a p 50 
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3 imis^Masa * we f r p ««# tern x-r 
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T. ^MgEp c p©»-&p?{C^fig$nfc-tL'-->3 

***iaiK:*!j**i)iTTE?ijan**wfc»*-r*tt 
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f££Mt$n n p©*£-_?^£ii3B_F R P JH«#fc££;vrs C £ 
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[0 0 10] W*3S 5 \Zim<D%BRT*te> MtfAtt. ffi 
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©.sum*. wa5>a«. 4 \zmm.<Dmz&m&£h 

tmIffiFRPMfS#:i^-fel/-->3 >M^$nTSilS 

[0 0 11] (ftsffl) ffi&gl fc_Ett©«9JK-«fcntf, 
FRPlgft:fflS^»±i:. _E8_©-feU-->3>© 

^©tfrfMBSSFRPJBflMfrfcEEA*-*. ttMftilW*® 

oT*5»T. iEM<D-t.ly— ->3 XCtlCi^TFRP 

««#:©rtHffifci^*s©*#*]KsnT. ##3§t< 

[0 0 12] ffijji«2fce*©»93fc«kntf. FRPg 
^<DF^^S(D5^^MgBp D pt»^- 
T3JS®T;_;^ffl©Jl®#> _A* _/ 7 v £©A* 

*a©tt^«*FRP««#:fcJEA-r*. irk— >3> 
0*K:J;oTFRP««f#:*»tta-r*«k'5fc:a»f*je» 
e>ft5©T» tl/—>3>0#l:J:-3TFRPS 

j_.tr. 

[0013] »*JH3tcsam©^Bjfcj;n«. ^Kffia 
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mz f r p im#©rt«® MHrc*&a»:, & 

[0 0 1 4] »*3S4fcB«0»WK«tntf, ifeJRffiA 

©»£»&_»]&-. nfc-t u-->3 >(DM<?>K./\WKmv> 

£FRPSSfB#l;_J3_At"*il_igT, -feU— >a >©#fC 
J:-3TFRPSl1«#©rt«Bfc3fS»*0»A«3WKa 
n. __f#3£< Pft^&fr. 

[0 0 15] «#«5K:E«©5SWtJ:n«, N8& 
tt. M^B 3 f-f_.«K©_fefllgBp a p tFRP 8*1W#:£x)«-t_ U 
— >3 >tt£3ftT»ifiStt*©-e. _fe«»fi-:FRP 
©»£»_*#*<&«. 
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3) #12000-120649 

4 

#J« 4 K_ett©_feJi.gB A iFRP HUM* itf-fe 1/- -> 3 

^anTfljfisnaot. *«asa<>:FRP«i»# 
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Sgtcim _:/d^->-v:7 Mi. ^©fflgB^S&StSM-W 

It (FRP) fcctOJUJ^StlT^*. 
10 [0 0 18] 0 4l:^TJ;5i:, ^n^5->ir7H 

\t. wmmtmm (frp) «©p.«tt2__, ^©mss 

mzm&t£tltz&lM&<D&&M^V>3-'!7 3 t?_tt 
•5. Rf§W2 t3 — i? 3 it. 3 — ^3©tS-&ffi3 a^PJ 
f_itt2tCEEA_fnSC-:-C ! -fel/-->3 >3_r_5-3nT^ 
•5. H1B«|2#FRP«tMt:-:£D. 3 — _*3*« 

_feJSaPSt3.:5. 

[0 0 19] P_fS5W2te, 5a_©F*]J¥ ({SU 

»K:li(i_.**T?«»*n&»rt**»**) ©P.1*J&»S& 

20 Tftfr--. iitS«i-V>K^ (S 

[_£oTR«tt2«^§._5*l3. R0tt2(C*5^-_^f 
©#,*#W-*lAltt«i*lSlK:»bTBr)eft«±A* Jl 

h 1 ©*§_\ -.©ftgEAtt. A=5~2 0" ©f&ffllClS 

jg^n, mmmz\mj3fi}\zm5ijfaizm%ttttznz> 

__l;i9t, yn^^^-v^ h l ©t_;0PiiJ'l_^fttfH'J 

30 [0 0 2 0] niS«2 0Wt?»5FRPH 3_H[_lllt 
tLTKf«I5. VHJ*X*__^bTX#*5'»J__ 

IS. >V5X»»«©— jRfcjisiftt- W»«iv»tons-t 
©«©«*£_*« "ThUi'XWIBtbT. *tt 

ftztfyxXTMMtfflg. 7_c/-;i/«„S. J«'J-f5F«HI 
*©*©»©JR«fl_tt»J_f *SJBT* 
[0 0 2 1] HI (b) {C^-r«k^t_, RtSfft 2 (CEEA 
Stl^S-^ 3©$-&S$3 alCfi. ^-©^ffl_k«t. 
!4l77(Rl<-:¥fTl-®r>'«>^Pc*©#4 a*#-T-_>-feU--> 
40 3 >4^J5K^nT^-5>. 02 (b) iZy^f^OiZ. -fe 
^3 >4©®4 aitmiJfalZ— fetlyJizmZZ 

n. ^-©»f®^«i^^*-r^. 

[0 0 2 2] C©SMfiJ8IBTrtt. Rt§W2 (_3-i7 3© 
«^«3 aSEEXf*lWC. Rf^tt2©^rt^®^^ 
at> 3 — if 3©-lrU— ->3 >4©#4 a S:^p>lf £*_#>© 
^f2aJl6Kn, _l©^F*g«2 a*«J*fc«t>t0 

1 (a) CStI*5#t«ffl.n5. Ifl:5«3-^3 
©tg-&B53 ai:|p]tl©SDXgB5 a5tUT*0, JDXgB 

5 a©^J^®__:^fC, 3— 57 3©-feU— ->3 >4©#4 
50 a_:|5ll_-y^©_5'fC*©_i6 a*ST*tl/-i'3 >6 
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[0 0 2 3] H — i7 3<D-k)s— : Zs3>4<D$a4a<Dt 

BW&m2 (b) izTik-r&M-e&zcDizttL* xnsco 

■feU— >6c£>#6 a<©»fSJgttttia2 (a) tCTKf 
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[0 0 2 4] OT, FRP8Jc0Rf^tt2ch3-^3ci:CD 

XJI5£/BV>T, R^W2 0«Sl$tCXfl:5 0SDX^5 a 
^EAt^c £<Z)*g*, R1S*fli2CDrtJ3BK:ttEI3 
(a) tc^-TJ:o^ajJ^c7)*F^^2 aOTStl^o Z.<D 
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5Sn««2ICEAL&IR, Rffi»2«gt^imj 

W2a«^n§o RtB«|2*S§l* 

[0 0 2 5] ^tC, 3-^ 3©«^-ffi3 a£Rffttl2<£> 
fflfflJCffiA-TS. 3 — £ 3<DleME;frft©ffiB 

£±>it*U 1 1/- y a > 4 Of 4 a 2 a {lift 

tut*. m^nmm2^m^vx^. jEA«*tt^ 

XII 5 i 3-^7 3 $i£At^*S^SnH BEAtttfc 

*rr*x*5 ta— ^ 3 ©-fey Min^to-a-scii: 

T> }firt*2 atirU—>3>4<Z)»4 a*«f«*<ffi 

[0 0 2 6] ^m<D^U -^>3 >4g i4 aft^gtRT. 
o T-g^fflgjS ^^ Jfl ifife ft: o T ^ 5 66 » #4atf)¥ 
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»JD«*«^a:<»eit)/h*<T»Ftr. ^<Dfz£>, R 
fStt2(C3-^ 3CDSS-&8B3 a^AL». RWtt2 

>4<7)*4 afCctoTUJ«©3grtj)l2 a^BBffiiC, HI 3 
(b) l:Stck5at**2 btf l/^*t)l»IR*nSo 
^(Dfztb. 3-^7 3^l/-ya >4(^t4 a7)WI 40 
2 blCiB<ift^j&*, H«tt2i:3-^3i:^J«^5aflE 
Tft^SnS. R1WM2(DWi!BaK^-^©3-^3*^ 

[0 0 2 7] et±»i!EUfc«I:5^***»ttK:<tn«. 

(i) j:m5&t&mLTj>®FRpm<DF]ffim2<Dm^ 

y 3 >4©t4aSfib««t3l:, 3 -v* 3 £ Refill 

2 iC/EA-r^^ffi^Sofco Z.<Dtztb, 3-y*3£Rf§ 50 



tt 2 tcjE AT £ £ * K R ffiM 2 b £ 6 tlT&ST 
525tf£'hS<T^ tl/-ya>4cot4a^RH*ft 
2©[^jlffi^Lo^ORft^j&^^^c:<h^7! : #^o J:o 
T. R«tt2t3--^3t(Z)K^SE'&ai«***«3ft 

o 

[0 0 2 8] (2) Ifl:5CD#6 a ©BrBJgtt&lUJBi: 

— ^ 3<0flEAEf»£-fcU'— ->a >40D#4 a (CioT^TJg 

|*|J1®^<7)3 — 3 t#4 a<DPfc^&#-£8Ji<TS;i£: 
#»Of 4 a t#»i 2 b tO**& 

1 Klift*&0e*A«lntoofcfc#K. *4 afl*PJ1Mtt2 

[0 0 2 9] (JB2 J*CK. *W 

fflCD^P^^^^^ hOKigC*r#:-fbbfc^2CD*JS^ 

1 0*riE«BBTr»*F R P«on«*2 t^SI©3- 

i7 3\t, ffi^i<DmMMf&tmm(D'b £© 

[0 0 3 0] JKD^ffli^Jg-Cte. EI 5 ICtkTJ: 3 f£, R 
IS Ml 2 <2>»-&«IHB£ftHiSfflft* 6 Kg U & l^«fc 3 tc/t y 
? 7 3 S&SBl 0*ffiffl-T3. 3£*#S«1 0 

J£©@5£I!l 1 1 4: *HWiM 1 2 -5,, SJt^M 1 0 

«, bium i 2 #t@5£iu 1 1 tc» uTBtra-r * El 5 (C^ 

tt*m«ttifcB»T*. 3£it3£fil OtfHttttfc** 

i^tcH^s 1 1 hvjmm i 2 t^LtTesnw 
«. *©i*ja**n«ftt2ojiii«oii.afcH«»bVi. ^ 

i ±izm^Toimm 1 2 ^EBt^igro'CijBtffiibsns 

-So 

[0 0 3 1] RtSW2(C3-^3©}g-&g|5 3 a$■ffiA■r 
HI OOHJtSl 1 tcRj^W2 Wtg-&ffia5$-fEi±T-b:-y 
ft-T*. *©JB*, 'SJffiJlJ 1 2 tHSS! 1 1 
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*tU *C3-^308S*83aa*JIASn5 (HSU 
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[0 0 3 3] C05Hlfi»»tC<tntf, KTC0«I**«»6 
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fiErsT, 3~^3£Rf§tti2(;:ffiAT 

SOT, -feU— >^3>4<7>«4 ainfBtt2<Drtrass<o 20 
^»»2 at€JS<Pft^ii* J B:*Jlt*«-C«S. 
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Ltt^tC^03t^ft7 b, 7c^JUfeo ct^T, 3 — 
4r 3 <Z>EEAB*KU ftfcH1Wltt2#*rtB3 bfc*rt3ft 
T*7 a tcS 0 ±frf Ti£@ LfcfcfefC* 7 a^HfS«2 

#7b, 7 csn«tt2<ort«n«c«<*^as**c: 

fie^T, n«f«2 <h3-^ 3 t«riBVi3fiS 
[0 0 4 0] (tB4(0%;K«IB) 

K^Bio, 01 1 izm^^xmmT^o frpsj^r 

1»«l2t4mE#SlieJ»!8traiJ , bC0T**. C^^JS^ 
40 m~ete. 3-^3<7)S^«3 a(05fei«»«JcW«a«» 

[0 0 4 1] 010, Hll {Z^-T£.o\Z, 3-2 3 CO 
fg-&g£3 a^raB±{-tt-feU-v'3 >4»^nT 
tl/-ya>40f4alt ^-co^fS^tt^Wte 
^lco^JE^^^[^l^fc!Kl2 (b) tc^-r^^ttT* 
fib, *4 aCOJ3EA®J5 , c^O®®4 b^Dlft (£ 
it) tcWOSt^T^^^, Maa»l(/)*JBJ&ffii:S?a: 
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( 
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#»T?}BJ5fc£ftTV>ifc3lSl*g®3 b^MStlt^^f, 
ifi4 a©#S4 b©&fi£fg'&g&3 a<D$fe«B^e»0f^ 
EUfc'ttJSASJli-e, tS-&a5 3 a ©&«$(;:# 4 a© 
#ffi4 bJ;D$fc*ffl^tti?-*R18Mfc©;*H' h'nU8£ffi* 

ltt. 3-^3©SS-&«3 a£H««2©H«|*J»t:ffi- 

[0 0 4 2] ioT. HfStt2 lC3-;7 3©«^g|S3 a 
£flEAT&<t£. 3-*3©8^«3 attifaf-r F» 
8tCioTnf§tt2(C*fLTSmL$n-5„ *UT. « 
tiiban!fctt»T3-* 3 ©&£■§& 3 a*R«W2(Cffi 
At«it. -kl/-->3 >4©#®4 d^itftfC^JOS: 
■3fcft4al:J;oT#»i2b (0 3 (b) &#J1) 3&» 

S-&SI5 3 aOffiA«PfcnfS«2««*4 aK*0±tfTt6 

oTV^fcft, #4 afcJ:oTR1Bte2©rtJSEl;:#Jg 
f2b#L?a>D*IRSn5. -tons*, 3-^3(Dt 
I/— ->3 >4©#4 a#nfSftt2©rtJS®lcSS<ift^& 

*, nisftt2t3-ir3t*«Kv»5SflE-PSE«-an*. 

[0 0 4 3] dO*J6»MK:«kntf, HTC5»*«t»5 

(5) 3 — # 3<D-tU— v'a >4©#4 a©#®4 b£r 

#4 atCJ^TR 

2©rtra®fcj£<"ftl^&£1t-££<fc3&n?€r£. ioT. 
P3ffiW2 i:3-? 3 £<Z>ii5V^^3££S£ffll&Ti*£o * 
fc. 3-*3©»-&«3 afctf-f K«58S#jSbfc© 

ffiAB#(CFJlStt2{C*f-r^3-^ 3©SttJbi&«^ 
«fc<fr5 

[0 0 4 4] ft:*, £jfe©ft?fl8»i. ±EfclBJ£3n-ra 
T©<fc 5 S:IITSlTt5 t 

O JB3©*lfi»»C*V»T. »-&«5 3 a©5t£«iiaSfc* 
4©*WBM^.fc3&2H' K«8*JBflfcU £EAflI5te«l 

icfi:M-r-5*7 a©jfe«8ffi*fcSja{c^jofi:o#sfr 

Sutfct^. CCD«fiK(C«fcn«, &*7a~7c© 
aVr fCO^TRffitt 2 C|«jHffil:!S<«^S*5 - 1 

[0 0 4 5] O J8 3X»4»4*lfi»IBfc*V»T. «0 

3:o#ffi©a£g»iaA (9 0° ) JcfSJtsnfc:^. Sgf*j 
®3 b©=k?tc-feU--->3 >©#tcRtett^*0±tfS 

oaiaTrssAirefcntfjBo, 3 a©n 

«Bt*®t©*-Tft«T4 5* —110* ©ieffi-t?«> 
n««fc^. 4 5° K±9 0' *StTtt#©5feffi*^ft{C 

[0046] o »4©**ra«tc;fevvr, ar* F«8 



6) #132 0 0 0 - 1 2 0 6 4 9 
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[0047] O F R P ©V h 'J * *#Ktf«JlftflMt»J& 

*. c:n6©«IBS«fflbfc»^T"b. «S©»JWK:J: 

oT^£^8?£fcttllg^3l±Tl$£*T£&©T. 
ftffiTjfc^fcffilB^^&©*^SI**T5©fc:&fiT* 

10 &©T\ 1S8PiHi©&^©'frE&fc:V>. 

[0 0 4 8] O FRPSB1«fr©iliS*fttt7^ 7/> 

p««#s«ifiTSfttf. *-©«ifc&stt4*KiBjesn 
[oo4 9] o mtimmmmx-it, &jRffi&©»-&ffi 
nfcv>. «*«&««»©»£«**+*■?** Rtt«-c 

20 ^Tfc<tK 

[0 0 5 0] O i»E#Slfi»aTte/HU;fc&0l»fi© 

«t'5fc»^«««n«tt©t>©*«fflL.. mm^mmm 

©«^B8«ittaSK. &JR«fi»CFRP««#*ffiA-r 

*>. WE#*«»»©S5-&^tt*«ffl-r*JitTr. sv> 

[0 0 5 1] O FRPmffifct&mffi&iitf-tl'— -> 

30 

«&©B»eai*KiwrE#**»«©»^*j5!t*«ffl"c* 
asfcwasatt. B»eaMiiuciBSsnat>©TH 

&<. FRPB«#i4!l«it*tI/-i'g >8^L« 

T«i»sn*-t©ffi©a5ift©*^K*jaa**ifi»iB©a 
[0052] ffi^%Kjgtgft*£*G83nsfli$9i£ffi3 

J8W6W1>©tt*MSas j t©a*tt , bK6ATK:E*f 
40 (1) |f*JSl~IS*^4©Vi-rn*^C*3^T. 

ssa tt'>^ < i t> l . * f 

RP»HBH*fcEEA-r*©fc#*.T. FRPIW^I 
»flKUBEA."r*. d©^IC<toTfc. -feU-->3>^ 

[0 0 5 3] (2) tt*^i~mjf?^4©v^m^tc 

*SV»T. H5l2^^p a p©«^i:-trU-->3 >i^^$n 
fcWIBF R PiSfSft:©JlM±tC^$nT^-5-t U--> 
3>©$tte. l»E*Ra5ft©«^a5*FRPSS«(*:tCEE 

flf2^JlBip 3 a©-tl/-->3 >©#tCcfcoTS'J 

50 IS:£n3. c:©^fiKC«tn«, ^S^.5p©-tr^-->3 > 
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©#** F R P W.n& \Z L o ^ 0 R& l^&tJ . 
[0 0 5 4] (3) IS*J14(C^^T> MsB^fliaBfpW 

&S3$S©JEA&B75*SffiLaUc,£oT;E;fctiL 

[0 0 5 5] (4) B»*3S3(Ci3^T, hu3B#I¥(7)5-& 
*t)iCJEA$n^#OJEA#J5feSgCD#Btt, flfJlBFRP 
M©^CDflEA^rt-r^)^l*l®('^SnT^^o £ 

o^(cj;n«\ mtmzEEA-zti&mco^famiz^ io 

T, ^H^STi^FRPMje^fc^bTffiA^rt^n-So 
{K{C^rt®}CjGoTFRPKffi#:^-tr I/--> 3 >©i&|c 

ft^ofctHfe, MM05«^FRPffi{ff#:©F*g^®{C 
[0 0 5 6] (5) W*3S5X«6fC*5ViT, WIHttB^ 
^) ^JnfcoTfe. FRPM^t^RgBStW^^ig 20 

[0 0 5 7] 

[fgBJ©^] lM±i¥M Lfc J: -5 fcttifcJS l }cfe«©fg 
— ->3 >©#IJ;0/jN£&lMX©3grt^£^se>^/£L£: 

i±£ J; 5 fC&Mg&SS: F R PSmtefCJEA-T-S^ft^JS 
ofco S^t, IFJg©-^— :>3>©#£FRP§?f§!#: 30 
<OPimffilZ'&<Vk\,*&$i-&Z>Z\ <hri*T"^\ FRPHHW 

[0 0 5 8] 2 £f2*S©f£BJl FRPffi! 

»*© s^ssbb © ft^m m © ? "5 &«p%s i 

-5J^®T-&t^#l©Jl®rt>i=>A<.y ?77^L. dCD/t-y^ 
7 y :/tt*T?&JR*iB©«S£ffi£ F R P ««#K:ffiAT 

zjjm&m^fz. ft-^T, *«««&©■& 3 >©# 

$ F R PSfS#:cOF*3jl®{C^< nftt^j&Stir-S £ t^T 
FRP8m#<h&JRS$,!S<fc©iiS(,M£^&a^#*;i 

40 

[0 0 5 9] «*«3(CfS«©5!B^tcJ:n«, ^Affiffi 
©-trU— ->a >©S£g#;£ftfc8J*«:H5TTlE?iJ£n 
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SiifML. *»©55*«J»aEASft**£|!§K 

?££!©*£ F R P8H8H*©l*i«®fc3S< *naif5 d 
itfT**. ftoT, FRP««#i&«B8«£©*^ 

[0 0 6 0] lf#«4K:lB«©«9iK:J:n«. &JRffia 

©-fe V— -> 3 >©#©£EAfiiJ5fe«8©#S*t«J 0 ±L-Dftm 
TJ&Sdi^f,, #£FRPg!1®#:©ftJfM(C3£<n£l,> 
FRP«Wfle££«fflft£©*v» 

[0 0 6 1] »^5RtflM»H6fi:E«©5S9!K:«l:tt 

fcf, FRPS9©*<i:^« 0 15p c D<»:^^»-&^T-feW- 

[0S©ffi¥&l&BJ] 

[iai] minnm® 

— WKWfllffiBI. 

[02] (a) (JII001 (a) ©II-II^(C*5tt-5. 
9$#»rffl0. (b) «3-^©0l (b) ©III-IHH 

iz&vzfflftmmm, 

[0 3] RH5«l©g|$#IE8fr®0„ 
[04] ^7->t7 h©— 8PSS»rffliJB0. 

[0 5] m2CDnMMm\zt5tfz>pm$ji£3— $ torn 



fctstt* (a) BRSitll: 
(b) ttR1Bf*£3— £S5kT 



[0 6] 3tmmw\z£r)rt-y?Ty-72nfzVim<z>Piffi 

tt©IE$r®0. 
[0 7] »3©*Jfi}gJHc*sW«RfSfttt3 — ^Sr^f 



[0 8] 3— ^©a^»0«»«WfBH. 

[0 9] 3-£©»^«©«a-iE»rBiH«jRU (a) 
«0 8©IV-IV^{C*3(t^#©EPfffi0. (b) H08© 
V-V*fc;fef***!l*«©»ri5BI. 

[010] »4©^M»»Ki5tt*H«*i3 — 

[011] 3-^©«^«©aJ»«WfiBH. 
C«F#©Kffl] 

1 — ttSBat LT0^D^7->t7 K 2 — FRPMfSi 
^tLTWRffWK 2a-ift|. 2 b -iES©}fift L 

SB. 3 b-$|*Jl, 3c-SU*SP. 4, 7—- feU— v-a 
X 4a, 7a~7c-S, 4b, 7d-fM, 5-1 
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[08] 



[09] 
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